Maytansine action on fast axoplasmic transport and the ultrastructure of vagal axons.
Maytansine, an ansa macrolide now in clinical trials as an antineoplastic drug, is a potent inhibitor of microtubule polymerization. Since microtubules are involved in axoplasmic transport, the effect of maytansine on transport was examined. Fast axoplasmic transport of proteins and the axonal ultrastructure was studied in the vagus nerve of cats exposed in vitro to maytansine. Tritiated leucine was microinjected into the nodose ganglion; after 2 hr for incorporation into proteins, nerves were dissected out for transport and ultrastructural studies and incubated for 2.5 hr in Krebs-Ringer solution with 100, 20, 10, 5, or 1 micron maytansine. A reduction in the number of microtubules and a partial blockage of fast axoplasmic transport was observed at 20 and 100 micron maytansine; at 10 micron no detectable changes were observed. These findings show that maytansine in vitro induces alterations of the neurofibrillar elements concomitant with a partial blockage of fast axoplasmic transport.